Effect of guanethidine on dopamine in small intensely fluorescent cells of the superior cervical ganglion of the rat.
To determine the portion of ganglionic dopamine stored in the small intensely fluorescent (SIF) cells of the superior cervical ganglion, rats were treated chronically with the neurotoxin guanethidine (50 mg/kg i.p. daily for 6, 13 or 18 days) which destroys noradrenergic neurons. The guanethidine effect was assessed in the ganglion using biochemistry of dopamine and norepinephrine and immunocytochemistry of tyrosine hydroxylase (TH) and dopamine beta-hydroxylase (DBH). After 18 days of treatment, the ganglionic norepinephrine content was reduced by 80%, but the dopamine content was reduced by only 20%. Morphologic analysis of ganglia stained to distinguish noradrenergic neurons (TH positive, DBH positive) and SIF cells (TH positive, DBH negative) indicated that guanethidine treatment reduced the number of noradrenergic neurons by 70%, dropping from 19413 +/- 1402 to 6515 +/- 1296 per ganglion, but increased the number of dopaminergic SIF cells by 80% from 578 +/- 150 to 1056 +/- 151 per ganglion. Based on these findings, it is concluded that a substantial portion of the dopamine in the rat superior cervical ganglion is located outside the noradrenergic neurons, i.e. in the SIF cells. Extrapolating the data obtained using guanethidine versus control rat leads to infer that although the proportion of SIF cells in the superior cervical ganglion is small (3 +/- 1% of the SIF and noradrenergic neurons combined), about 40% of the total ganglionic dopamine resides in SIF cells, with the remainder serving as precursor in noradrenergic neurons.